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A simple extension of an existing strategy to measure |V, |“+|V,|“at V. | can be obtained directly from on-shell top-quarks decays by
the LHC. Main idea: Orthogonal b- and g-taggers define méxasuring o Bl bow)

complementary observables that increase the statistical power of 2 j=d,sp BE = W)
the analysis. This simple extension allows to measure a non-null
|V, |%+|V, |*at 95% CL at the HL-LHC (and 68% CL with Run 1 data)

CMS coll. arxiv:1404.2292, provides the current best measurement
using top pair production: Ry > 0.955 @ 95% C.L.

For top pair production, we We mix b-taggers and quark/gluon taggers to define
. . , Ry, = R>™, MadGraph + Pythia 4 Delphes, /s = 8 TeV,L = 19.7 fh! .
obtain the yields per N+ 8% | oy . complementary orthogonal regions.
category. We model the R
e  Simulated data . . .« (o
expected events per {n.n} 15000- We compute the expected discovery significance of non-zero \Vtx\
category after tagging. 125001 | through the Asimov approximation, Z, . n, is key and we are above
0o 20 for HL-LHC!
75001 *
o Zimnd /g — 13 TeV, £ = 300 fh zimnd /s — 13 TeV, £ = 3000 fb
1,A ’ - 1 — ) 1 A . — ’ —
- : - m1.65 |  w2.75
— — ° 0.95 1.50 0.95 250
njei 2 njei 3 njei 4 njuﬁ 2 nj'uﬁ 3 njﬂi 4 njei 2 njei 3 njei 4 0.86 ;5 (.86 - 2.25
j"Og 2.00
& & | :
S0.77 o 20.77 ;5)
- {nb.{zq}- VE=8TeV, £ =197 ! : 0.681 ggg 0.68- 25
We <ot [imit v 1 th - L [ i 0.59- 0.45 0.59- 1.00
1.50 - ," . . . . . . . .
< SCL IS On | Vi | through a o | 055 065 075 085 005 055 0065 075 085 005 7
NLL fit. With b-tag only, we S el el
reproduce CMS result and with S 075-
n,+n_see smaller Cls and 030 The probabilistic model is incomplete
g 0.25 1 % . :
|arger discrimination . N/ | | and additional NPs should be included. It
().85 (.90 (.95 1.00 1.05
between different R values R could also be extended to be more
| physical, e.g., the model could
. . . incorporate jet kinematics. We have
We validate the model through consistency checks using MC P J o | | _
. L | treated tagger efficiency estimation and
and project its performance assuming it is true: we sample > determinat t o
, . . oo . etermination as separate problems. s
{nb,nq,nj, ££'} counts using the simulated {nj, ££} event yields, Hb ‘h I '? 9 dp db University of
_— . . owever, they are related and could be
the probabilistic model and specific choices for the parameters. y CINCINNATI

treated at the same time




